Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.043; wR factor = 0.116; data-to-parameter ratio = 15.4.
In the title compound, C 27 H 24 N 2 O 3 , the five-membered pyrroldine ring adopts an envelope conformation (with the N atom in the flap position) and the six-membered pyranone ring of the coumarine ring system adopts a slightly distorted boat conformation. The oxindole unit makes dihedral angles of 89.7 (1) and 25.6 (1) , respectively, with the pyrrolidine ring and the coumarin ring system. The molecular structure is stabilized by two intramolecular C-HÁ Á ÁO contacts and two intramolecularinteractions [centroid-centroid seperations of 3.514 (1) and 3.623 (1) Å ]. The crystal packing features N-HÁ Á ÁO hydrogen bonds, which link the molecules into cyclic centrosymmetric R 2 2 (8) dimers, and C-HÁ Á Á interactions.
Related literature
For background to the applications of pyrrolidine derivatives, see: Huryn et al. (1991) ; Suzuki et al. (1994) ; Waldmann (1995) . For ring puckering analysis, see: Cremer & Pople (1975) . For closely related pyrrolidine structures, see: Selvanayagam et al. (2011) ; Ali et al. (2010) .
Experimental
Crystal data C 27 H 24 N 2 O 3 M r = 424.48 Monoclinic, P2 1 =c a = 11.1019 (5) Å b = 11.1740 (4) Å c = 17.8156 (7) Å = 100.986 (2) V = 2169.57 (15) Å 3 Z = 4 Mo K radiation = 0.09 mm À1 T = 293 K 0.25 Â 0.22 Â 0.17 mm
Data collection
Bruker APEXII CCD diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.979, T max = 0.986 20613 measured reflections 4481 independent reflections 3019 reflections with I > 2(I) R int = 0.033 Refinement R[F 2 > 2(F 2 )] = 0.043 wR(F 2 ) = 0.116 S = 1.02 4481 reflections 291 parameters H-atom parameters constrained Á max = 0.17 e Å À3 Á min = À0.18 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg2 is the centroid of the C7-C12 benzene ring. Data collection: APEX2 (Bruker, 2004) ; cell refinement: APEX2 and SAINT (Bruker, 2004) ; data reduction: SAINT and XPREP (Bruker, 2004) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia (1997) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009 ).
Comment
Highly functionalized pyrrolidines have gained much interest in the past few years as they constitute the main structural element of many natural and synthetic pharmacologically active compounds (Waldmann, 1995) . Optically active pyrrolidines have been used as intermediates, chiral ligands or auxiliaries in controlled asymmetric synthesis (Suzuki et al., 1994; Huryn et al., 1991) . In view of this importance, the crystal structure of the title compound has been carried out and the results are presented here.
The title compound consists of a pyrrolidine ring connected to a oxindole ring system at C1, a coumarine moiety at C2 and a benzene ring at C3. The X-ray analysis confirms the molecular structure and atom connectivity as illustrated in Fig.1 .
The pyrrolidine (N1/C1-C4) ring adopts an envelope conformation with the N1 (displacement = 0.7 (2) Å) atom as the flap atom and with puckering parameters (Cremer & Pople, 1975) ,q 2 = 0.3935 (17) Å and φ 2 = 181.8 (2)°. The six membered pyranone ring (O2/C2/C13/C14/C19/C20) of the coumarine moiety adopts screw-boat conformation as indicated from the puckering parameters: Q = 0.5042 (16) Å, θ = 69.5 (2)° and φ = 208.3 (2)°. The oxindole unit (N2/C1/C6-C12) is essentially planar [maximum deviation = 0.049 (2) Å for the C1 atom] and is oriented at a dihedral angles of 89.7 (1)°a nd 25.6 (1)°, respectively, with the pyrrolidine and coumarine rings. The sum of angles at N1 of the pyrrolidine ring (336°) is in accordance with sp 3 hybridization, and the sum of angles at N2 of the indole moiety (360°) is in accordance with sp 2 hybridization. The geometric parameters of the title molecule agrees well with those reported for similar structures (Selvanayagam et al., 2011 , Ali et al., 2010 .
Ihe molecular structure is stabilized by four intramolecular C-H···O contacts ( Table 1 ). The molecular structure is further stabilized by intramolecular π-π interactions with Cg1-Cg3 and Cg2-Cg3 seperations of 3.513 (1) Å and 3.623 (1) Å, respectively ( Fig. 2 ; Cg1, Cg2 and Cg3 are the centroids of the (N2/C1/C6/C7/C12) indole ring, (C7-C12) benzene ring and (C14-C19) benzene ring, respectively). The crystal packing is stabilized by intermolecular N-H···O hydrogen bonds. The molecules at x, y, z and 1-x, -y, -z are linked by N2-H2···O1 hydrogen bonds into cyclic centrosymmetric R 2 2 (8) dimers ( Fig. 3 ). The crystal packing ( Fig. 4) is further stabilized by C-H···π interactions between a H18 atom and a neighbouring benzene ring (C7-C12), with a C18-H8···Cg2 ii seperation of 2.88 Å ( Fig. 4 and Table 1 ; Cg2 is the centroid of the C7-C12 benzene ring, Symmetry code as in Fig. 4 ).
Experimental
A mixture of E-3-benzylidene-6-methylchroman-2-one (0.125 g, 0.5 mmol), isatin (0.08 g, 0.55 mmol) and N-methylglycine (0.025 g, 0.55 mmol) in toluene (5 ml) as solvent was allowed to reflux for 6 hours. After work up, the crude mass was purified by column chromatography to yield the pure product (0.199 g, 94 % yield). The compound was recrystallized from ethyl acetate solvent. Single crystals suitable for X-ray diffraction were obtained by slow evaporation of a ethylacetate solution at room temperature. supplementary materials sup-2 Refinement H atoms were positioned geometrically, with N-H = 0.86 Å and and C-H = 0.93-0.97 Å and constrained to ride on their parent atom, with U iso (H)=1.5U eq for methyl H atoms and 1.2U eq (C) for other H atoms. Fig. 1 . The molecular structure of the title compound with the atom numbering scheme. Displacement ellipsoids are drawn at the 30% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Figures

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
0.0484 (7) 0.0371 (7) 0.0556 (7) 0.0021 (5) 0.0129 (6) −0.0114 (5) O1 0.0457 (7) 0.0542 (8) 0.0574 (8) 0.0055 (6) 0.0067 (6) −0.0225 (6) N2 0.0361 (8) 0.0411 (8) 0.0535 (9) 0.0086 (6) 0.0088 (7) −0.0062 (6) O3 0.0518 (8) 0.0640 (9) 0.0642 (8) 0.0145 (6) 0.0222 (7) −0.0155 (6) C12 0.0379 (9) 0.0360 (9) 0.0360 (8) −0.0006 (7) 0.0094 (7) 0.0040 (7) N1 0.0375 (8) 0.0495 (9) 0.0470 (8) −0.0073 (6) 0.0118 (7) 0.0046 (6) C2 0.0307 (8) 0.0364 (9) 0.0371 (8) 0.0033 (6) 0.0108 (7) −0.0018 (6) C14 0.0389 (9) 0.0398 (10) 0.0365 (9) −0.0039 (7) 0.0107 (7) 0.0047 (7) C6 0.0380 (10) 0.0332 (9) 0.0471 (10) 0.0004 (7) 0.0094 (8) −0.0031 (7) C19 0.0432 (10) 0.0341 (9) 0.0438 (9) −0.0028 (7) 0.0114 (8) 0.0024 (7) C13 0.0389 (9) 0.0403 (10) 0.0365 (9) −0.0013 (7) 0.0118 (7) −0.0004 (7) C15 0.0434 (11) 0.0599 (12) 0.0419 (10) −0.0063 (8) 0.0168 (8) −0.0018 (8) C20
0.0411 (10) 0.0397 (10) 0.0403 (9) 0.0087 (7) 0.0101 (8) 0.0011 (7) C7 0.0395 (10) 0.0364 (10) 0.0420 (9) −0.0004 (7) 0.0072 (8) 0.0040 (7) C1 0.0320 (9) 0.0364 (9) 0.0388 (9) 0.0004 (6) 0.0117 (7) −0.0023 (6) C3 0.0291 (8) 0.0520 (11) 0.0418 (9) 0.0052 (7) 0.0097 (7) −0.0034 (7) 
Hydrogen-bond geometry (Å, °)
Cg2 is the centroid of the C7-C12 benzene ring. 
